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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
RAN1 WG has had two meetings since the last status report. In sections below, the agreements made by RAN1 WG at each meeting are provided.
2.1.1	Agreements (RAN1 AdHoc-1901)
During RAN1 AdHoc-1901 group mainly discussed support of DL only, UL only, DL & UL NR RAT dependent positioning.
DL only based Positioning
The following agreements were made by RAN1 WG with respect to NR DL only positioning techniques:
NR should support timing (DL-TDOA) based DL-only positioning techniques in FR1 and FR2
NR should support angle (DL-AoD) based DL-only positioning techniques with at least beam sweeping at least at the gNB in FR1 and FR2
· Note: This does not necessarily need different reference signals from the timing based DL-only positioning techniques

In addition, RAN1 discussed reference signals for DL only positioning and reached the following agreements with respect to NR DL reference signals positioning and their attributes:
Enhancements to performance obtainable based on existing NR DL reference signals (e.g., based on extensions to current reference signals or with new reference signals) are necessary to meet accuracy requirements at least in some scenarios
NR DL PRS design for FR1 and FR2 supports:
· Configurable NR DL PRS signal bandwidth
· FFS granularity of configuration, relationship with BWPs, whether the configuration is cell and/or UE specific
· Configurable NR DL PRS signal numerology (SCS)
· FFS configurability of CP for NR DL PRS
· Configurable NR DL PRS frequency and time allocation
· Use of DL beam sweeping / alignment
· i.e. beam alignment of gNB DL PRS transmission and UE reception of DL PRS
· Localized in time NR DL PRS transmissions with periodic and/or on-demand resource allocation
· FFS signaling details
· Dedicated NR DL PRS resources - time-frequency grid at resource block level 
· PRS transmitted in one cell may or may not collide with PRS transmissions in other cell
· e.g. frequency vShift/comb-offset is the same or different for two different PRSs in the same RB
· There is no data/control transmission in time-frequency grid of dedicated NR-DL PRS resources
· FDM multiplexing with other signals at RE level inside of PRS time-frequency grid is precluded
· FFS interference randomization techniques across PRS signals
· FFS shared in time/frequency NR DL PRS resources with other transmissions including data/control
· FFS which physical channel/signals can share resources with NR DL PRS
· FFS interference randomization techniques for PRS transmission with other signals

The following agreements were made by RAN1 WG with respect to NR DL PRS resource design:
For NR DL PRS resource design:
· One antenna port is supported.
· FFS: configurable number of antenna ports (more than one) in addition to support of a single port
A PRS resource should have a PRS resource ID and a PRS sequence should have a PRS sequence ID 
NR DL PRS resource is defined as a set of resource elements used for NR DL PRS transmission that can span multiple PRBs within N (1 or more) consecutive symbol(s) within a slot, where N is FFS.
· In any OFDM symbol, PRS resource occupies consecutive PRBs
· FFS if multiple symbols can be non-consecutive
· FFS on PRS Resource Set
FFS: whether support of PRS frequency hopping is needed

On UE measurements for DL only positioning, the following agreements were made by RAN1 WG:
NR supports RSTD measurements for NR DL PRS
· FFS: RSTD b/w different configured PRS resources, beams, TRPs, cells, etc.
NR supports RSRP measurement for NR DL PRS
FFS if NR supports RSTD measurement quality metric for NR DL PRS
FFS other measurements


UL only based Positioning
The following agreements were made by RAN1 WG with respect to NR UL only positioning techniques:
1. NR should support timing (UL-TDOA) based UL-only positioning techniques in FR1 and FR2
2. UL-TDOA with two or more neighboring gNBs/TRPs for NR UL positioning should be supported
1. NR should support UL-AoA based positioning techniques in FR1 and FR2
3. UL-AoA with one or more neighboring gNBs/TRPs for NR UL positioning should be supported

With respect to NR UL reference signals, the following agreements were made by RAN1 WG: 
NR UL SRS is used as a starting point for design and analysis of UL PRS
· Further study if and which enhancements are needed
· FFS: NR UL PRS relationship with UL BWP and component carrier
FFS: At least the following aspects for NR UL PRS design
· Use of UL beam sweeping at FR2
· Beam sweeping includes possibility of quasi-omni transmission
· Use of UL beam alignment at FR2 through DL reception and beam correspondence
· UL Power control aspects
· UL timing advance aspects

Finally, RAN1 also discussed gNB measurements and made the following agreements:
The following measurements for NR UL PRS at serving and neighbor gNBs should be supported:
· UL RTOA measurements
· UL Angle Of Arrival (AOA) measurements (including Azimuth and Zenith Angles)
· UL RSRP (reference signal received power) measurements
· gNB RX-TX time difference measurements

Combination of DL & UL based Positioning

The following agreements were made by RAN1 WG with respect to NR DL & UL positioning techniques:
Round-trip time (RTT) with one or more neighboring gNBs/TRPs for NR DL and UL positioning should be supported for FR1 and FR2

The following agreements were made by RAN1 WG with respect to UE measurements:
The following measurements for NR DL PRS for serving and neighbor gNBs should be supported:
· UE RX-TX time difference measurements

Regarding NR positioning support for RRC-IDLE/INACTIVE UEs the following agreement was made:
Further study whether it is beneficial to support and if so, how to support, NR based positioning for UEs in RRC-IDLE and/or RRC-INACTIVE states
· Note: This involves RAN2 aspects

System-level Performance Evaluation for RAT-Dependent Positioning Techniques
The following agreements were made by RAN1 WG with respect to collection of system level evaluation results for NR positioning study item:
The template in Section 3 of R1-1901416 is agreed for inclusion of simulation results in Section 8 of the TR
· Section 8 will also include a summary of the results
These text proposals for Subsections of TR titled “Results from Company …” should be provided by each company as part of their contribution into RAN1#96
Any analysis of the results can be included in the contribution but should be separate from the above text proposal
· Note: Rapporteurs to provide any guidance on formatting for the contributions from companies in advance of the contribution deadline
The following parameters should be listed for the set of results provided by each company for each scenario:
	Parameter
	[Source 1 Uma, FR1]

	Channel model (baseline, otherwise state any modifications)
	

	Carrier frequency 
	

	Subcarrier spacing
	

	Reference Signal Transmission Bandwidth
	

	Reference Signal Physical Structure and Resource Allocation (RE pattern) 
	

	Reference signal (type of sequence, number of ports, …) 
	

	Number of sites
	

	Number of symbols used per occasion
	

	number of occasions used per positioning estimate
	

	Power-boosting level
	

	Uplink power control (applied/not applied)
	

	interference modelling (ideal muting, or other)
	

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, …)
	

	Description of positioning technique / positioning algorithm (e.g. Least square, Taylor series)
	

	Network synchronization assumptions
	

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	

	Additional notes, if any
	 



[bookmark: _Toc535730585]Potential Techniques for NR RAT Independent Positioning
RAN1 WG has reached the following conclusion with respect to RAT-independent NR positioning results:
Conclusion:
Results provided by companies for techniques not addressed by the results in Section 8 of the TR can be included in Section 7.2 of the TR
· Note: No common simulation assumptions have been agreed for RAT independent and hybrid positioning methods

3GPP TR 38.855 Revisions / Updates
Finally, RAN1 WG endorsed the updated version of the TR incorporating agreements made during the meeting week. The updated version is agreed in [R1-1901450] “Draft Update of the TR 38.855 – Study on NR Positioning Support – Revision 1.0.1”

2.1.2	Agreements (RAN1#96)

Reference Signals and Resources
RAN1 agreed that new DL positioning reference signals should be defined for supporting NR positioning. When and how existing NR DL reference signals can be used for positioning needs further discussion. In addition, with respect to the number of antenna ports, the following is agreed for inclusion in TR 38.855: NR DL PRS resource design with one antenna port should be supported. The use of more than two antenna ports per NR DL PRS resource need not supported. 
The reference signals agreed for DL-only and UL-only positioning techniques can be reused for DL+UL RTT positioning with multiple TPs/gNBs

Positioning Techniques
RAN1 discussed and agreed that NR should support E-CID based positioning:
E-CID downlink measurements should be supported based on at least RRM measurements defined in NR Rel. 15
Note:
· Support of NR Rel-16 signals, measurements and procedures for E-CID are to be discussed when specified
· NR Rel-15 signals may be used to define additional UE/gNB measurements to facilitate E-CID support

System Level Evaluations Results
The RAN WG1 discussed system level evaluation results and prepared text to capture summary of evaluations for each deployment scenario separately for DL only, UL only, DL + UL positioning techniques. The following text proposal based on summary of the offline discussion in R1-1903433 was agreed to be captured in the 3GPP TR 38.855 and served as basis for other sections providing summary of evaluation results:
“For the Indoor open office scenario, channel models and simulation assumptions, the following can be observed for horizontal accuracy as described in section 5 of the TR for regulatory and commercial requirements:
For scenario 1, the evaluations from 12 sources showed that DL-TDOA can meet the regulatory requirements.  
For scenario 1, the evaluations from 12 sources showed that DL-TDOA can meet the commercial requirements, when no synchronization error is included in the evaluation. When synchronization error is modeled, the commercial requirements as described in section 5 of the TR are not met.   
For scenario 1, 1 source evaluated DL AoD for FR2, and observed that it can meet the regulatory requirements.  
For scenario 1, 1 source evaluated DL AoD for FR2, and observed that it can meet the commercial requirements.  
For scenario 1, 1 source evaluated DL-TDOA+AoD for FR2, and observed that it can meet the regulatory requirements.  
For scenario 1, 1 source evaluated DL-TDOA+AoD for FR2, and observed that it can meet the commercial requirements, when no synchronization error is included in the evaluation. When synchronization error is modeled, the commercial requirements for horizontal accuracy are not met.”

3GPP TR 38.855 Revisions / Updates
The final approval the 3GPP TR 38.855 is planned over RAN1 e-mail reflector by utilizing email discussion [96-NR-12] on TR 38.855 v110. The final version to be endorsed by RAN1 is expected to be v1.1.0. and is to be updated from v1.0.5 as follow
The revision v1.0.5 of the 3GPP TR 38.855 was agreed in R1-1903534. Thethe following changes are to be included in the next revision:
removing Section 9.5, and moving the contents Section 9.3.2 – a new section
removing editor’s comments
removing void sections (section 8) and correct reference
The revision v1.0.4 of the 3GPP TR 38.855 was agreed in R1-1903775 with the following modifications:
In section 7.1, fix typo for the word “Whether”
Add reference at the end of Section 7.2.1
Remove company names in Section 8.
Fix legend in Figure 8.3.3.10-1
Fix Umi and Uma where applicable
Remove “End of text proposal change” in Section 9.3.1
Change “:” to “.” in Section 10.
Add agreed TP for Section 7.2.3
Incorporate any input from RAN3
Enhancements identified in Section 9.4 can be considered for future specification work
The TP for Section 7.2.4 proposed in R1-1903722 excluding the first paragraph is endorsed as Section 7.2.3 in the TR, ensuring that the references are aligned with the TR.

RAN1 WG has received LS from RAN2 WG providing conclusions on study item from RAN2 WG perspective with two text proposals agreed by RAN2 WG for incorporation to the 3GPP TR 38.855: R1-1903603 “LS on RAN2 conclusion for NR positioning SI”, that were implemented by RAN1 WG in TR.

The revision v1.0.3 of the 3GPP TR 38.855 was agreed in R1-1903688 and incorporates the following changes 
The TPs in R1-1903701 (Section 2 and 7.2 on RAT independent positioning) were endorsed with the following text for Section 7.2.3:
· Support for RAT independent positioning in NR was introduced in Rel. 15. Hybridization between RAT independent and NR RAT dependent positioning methods should be supported for NR.

The text proposal on RAT independent positioning evaluations in R1-1903702 was agreed with the following modifications:
· Include the figures that have been deleted
· Change 5G-GNSS to NR-GNSS
· All mentions of company names or the word company should be changed to “source” with a reference provided to the contribution where the results were included.
· Insert the statement, “No conclusions can be drawn from the results in this Section”, in Section 8.x.1 after the statement, “No GNSS models or scenarios have been agreed in 3GPP for positioning evaluations.”

The text proposals on evaluations of positioning solutions was presented in R1-1903689 and endorsed for inclusion in the TR with the following modifications:
· Replace “polaris” with a reference number in the TP for Section 8.4.1.2
· Replace “8 out of 12” with “7 out of 12” in the TP for Section 8.4.1.3
· Fix typo (ources) in the TP for Section 8.4.1.3
· Change all occurrences of UTDOA to UL-TDOA.
· Replace all occurrences “HW” with the appropriate reference number.
· In the second and fourth bullets in the TP for Section 8.4.3-3 (which mistakenly has been labelled as 8.4.3-1), insert “and outdoor UEs” after “For scenario 3,”.

The revision v1.0.2 of the 3GPP TR 38.855 was agreed in R1-1903487 with the following changes:
R1-1903442 with the agreed text proposal for the Conclusions section from Section 3 of R1-1903485 is endorsed as v1.0.2 of the TR in R1-1903487.
TPs in Sections 7.2 and 8.4 capturing observations from the evaluation results

Additional NR Positioning Enhancements
Text proposal on additional enhancements identified for NR positioning was prepared in R1-1903691 and includes the following list: received signal waveform report, UE-based positioning, multipath measurements, LOS detection, positioning for UEs in RRC-IDLE/INACTIVE states, UL SRS enhancements, carrier phase based positioning and phase based RSTD measurement (PDoA). The text proposal (finalized during offline discussion) was agreed with the following changes:
The text proposal in R1-1903691 was agreed for inclusion in the TR with the following modifications:
· Phase-based RSTD measurement (PDoA) was proposed in [15] to be applied for DL-TDOA or RTT positioning techniques [16].
· Add the following statement at the beginning of Section 9.6: “Multiple sources proposed a variety of UL SRS enhancements for NR positioning”.
In addition, RAN1 made the following conclusion with respect to UE-based positioning enhancements. This conclusion was agreed to be captured in a Conclusion section of the study item technical report.
Conclusion: DL-only UE-based positioning is feasible from a RAN1 perspective. System level aspects need further consideration in other working groups.

Discussion on Conclusions for NR Positioning Study Item
RAN1 WG discussed conclusions for NR Positioning study item. The intermediate conclusions were agreed in Section 3 of the R1-1903485 based on outcome of the offline discussion.
The text proposal in Section 3 of R1-1903485 is endorsed for the Conclusions section of the TR
The revision of the TR 38.855 v1.0.2 was agreed in R1-1903487 incorporating intermediate conclusions.

In addition RAN1 WG agreed to include the following text in Section 10 of the TR prior to the recommendation to start normative work for NR positioning:
DL-only UE-based positioning is feasible from a RAN1 perspective. System level aspects need further consideration in other working groups.
RAN1 WG also agreed to include the following statements in Section 10 (Conclusions) of the TR:
GNSS SSR completion (PPP-RTK support) can be considered for further specification work. 
A variety of enhancements for UL SRS were proposed by many sources and were reported to be beneficial by these sources.
RAN1 WG also agreed to modify the following statement in Section 10 (Conclusions) of the TR to follow wording of RAN1 agreements:
“It was identified that enhancements are necessary (e.g., based on extensions to current reference signals or with new reference signals) to meet horizontal accuracy requirements in some scenarios. In order to achieve target performance characteristics, …”
Finally, RAN1 agreed to capture as a conclusion the following statement in the conclusion section of the TR: “Enhancements identified in Section 9.4 can be considered for future specification work”.
2.1.2	Remaining Open issues
There is no remaining opens to be addressed by RAN1 WG as a part of study item. Study item is completed from RAN1 perspective.
2.2	RAN2
2.2.1	Agreements
The following LSs and revision v1.0.1 of the 3GPP TR 38.855 were noted by RAN2 WG:
R2-1900057	Reply-LS on Location Service exposure to NG-RAN
R2-1900067	LS reply to Reply LS on Location Service exposure to NG-RAN
R2-1901535	TR 38.855 Study on NR positioning support Ericsson

Architecture and protocol aspects
The RAN2 WG had e-mail discussion [104#35][NR] on NR Positioning. The outcome of the e-mail discussion was captured in R2-1900753. From RAN2 side, it was agreed that there is no impact to enable the LCS client, and that decision can be left to RAN3 WG. It is also agreed to mention it in the outgoing LS [R2-1902479].
RAN2 WG discussed text proposal for the TR38.855 for Positioning SI based on contribution R2-1900754. It was agreed to revise this contribution in R2-1902474 and delete LCS client aspects, and protocol details of LMF in RAN. The final version of text proposal was agreed in R2-1902477.

Location management functionality in NG-RAN
Consideration on RAN based positioning architecture were discussed based on R2-1901279. The following was agreed by RAN2 WG: 
Capture the local architecture in the 3GPP TR 38.855 along with the concerns raised by some companies. From RAN2 perspective, it is concluded that this option is recommended for normative work, provided the concerns raised in the study phase are addressed.

SI Conclusions
The following conclusions were provided by RAN2 WG as a part of study item conclusions in the approved by RAN2 WG LS (R2-1902479 with two attached text proposals captured in R2-1902477 and R2-1902478):
Conclusion for protocols:
· LPP is reused and will be extended to support the NR RAT dependent positioning methods;
· NRPPa is reused and will be extended to support the NR RAT dependent positioning methods, to be confirmed by RAN3;
Conclusion for positioning architecture:
· Regarding location management functionality in RAN, RAN2 conclude that this option is recommended for normative work, provided the concerns (as described in subclause 9.3.1) raised in the study phase are addressed.
2.2.2	Remaining Open issues 
There is no remaining opens to be addressed by RAN2 WG as a part of study item. Study item is completed from RAN2 perspective.
2.3	RAN3
2.3.1	Agreements
RAN3 WG has checked RAN2 conclusions for NR positioning protocols and architecture. The text proposal with RAN3 conclusions was endorsed in R3-191089. The following conclusions were reached by RAN3 WG:
Conclusion for protocols:
· RAN3 confirms the RAN2 conclusion on protocols.
Conclusion for positioning architecture:
· Regarding NR positioning methods, the location of the transmission measurement function under disaggregated architecture (CU-DU) should be further considered.
· Regarding location management functionality in RAN, RAN3 could not reach a common understanding on any recommendation.
· Regarding NG-RAN acting as LCS client, RAN3 needs more justification in term of scenarios and foresee also further consideration on the authorization and privacy aspects.
Based on reached conclusions the initial draft reply LS was prepared in R3-191090. The final version was approved in R3-191141 and send to RAN2, RAN1, SA2, SA3, RAN. Based on RAN3 discussion in chair notes, study item can be considered closed from RAN3 point of view.
2.3.2	Remaining Open issues
There is no remaining opens to be addressed by RAN3 WG as a part of study item. Study item is completed from RAN3 perspective.
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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